ANALYSIS OF FULL-QCD AND
QUENCHED-QCD LATTICE
PROPAGATORS

Mandar S Bhagwat
Peter C Tandy

Center for Nuclear Research, Kent State University



Investigation
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Investigation

Motivation : Improved DSE phenomenology for hadron physics

Duw(p—q)

Parametrize lattice gluon data
Investigate nature of vertex dressing

Calculate observables from DSE-lattice model
(Future work)
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Gap equation
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Gap equation

Gap equation

Solution gives the propagator

B Z(p)
S(p) = iv.p + M(p)

B.C.: For large spacelike (
ST (P)lp2=c= = iy.p + m(()
fixes ZQ and Z4

Landau gauge, Euclidean space
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Rainbow approximation
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Rainbow approximation

gl’), — gV,

g°D,,(q) — 4raer(q?) DTee(q)
Z:2(p) = [ 4maeq((p — k)2)DE(p — k)2, S (k)y, A

We ensure for large g2,
47rzfym

~ In(a?/A3cp)
Yo = 12/(33 — 2Ny)

471 Ozeff(qz)
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DSE-lattice model




DSE-lattice model

Parametrised form for lattice gluon

Full and quenched QCD lattice data for qQD(qz)
is parametrised using model A.
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DSE-lattice model

2
Model: Amaen(q’) = Diat(q?) T'(q?)
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DSE fits and lattice data




DSE fits and lattice data

My ~ Mo 213 * 1Ny fixed by lattice

Current quark masses are quoted at 19 GeV
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DSE fits and lattice data

Quenched QCD, m, are at 19 GeV
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Spectral Properties
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Spectral Properties

g o4(p?) = T Ag(T) = 3 e ™7, +ve definite
2y I 1 1
Y Us(p)_ 2 p2_|_m2_ip2_|_p2_|_m2_|_ip2]

Ag(T) not +ve definite

Ag(T) not +ve definite —- No asymptotic state
sufficient for confinement
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Spectral Properties

|Ag(T)| has cusps = No free quarks

| T TTTIT

| T TTTII

E
= — FullQCD S
B — Qu-QCD v,

= lecec. ¥

— — Maris-Tandy L] NYRAED

v N
E \" v E|
= \l 3
B ! ! | ! ! ! | ! ! ! L
10 20 30

PANIC’05 OCT 24 — p.7/1(



Chiral limit
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Chiral limit

Quark condensate at the renormalization point

A—oo

—(GQ)? = lim Za(¢,A) N, tr /

So(q)

Condensate evolved to another scale (’

(@a)¢ = Zm(¢, ¢)(@q)¢
—<(_1q>(1) Empirical | latticech.ex. | DSE — lattice
11— QCD (O.24GeV)3 — (O.23GeV)3
u— QCD — (0.27GeV)® | (0.19GeV)?
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Pion properties
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Pion properties

Leptonic decay constant

A
f.082P, = Z, tr/ 57,0 (q; P)

q

Full-QCD | Qu-QCD
chiral f, 0.072 0.063
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Summary
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Summary

Information on infrared strength of vertex dressing
Extracted vertex dependence on m,
DSE-BSE Kernel from full-QCD for meson physics
More informed chiral extrapolation

Beyond rainbow-ladder BSE for improved hadron
physics (Future work)
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